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Abstract 
 
Improved public awareness and strong sentiments 
towards environmental issues will continue to 
create increasing demand for sustainable housing 
(SH) in the coming years. Despite this potential, 
the up-take rate of sustainable housing in new 
build and through home renovation is not as high 
as expected within the housing industry. This is in 
contrast to the influx of emerging building 
technologies, new materials and innovative 
designs seen in exemplar homes built worldwide. 
How we should use the increasing awareness of 
SH and emerging technologies as an impetus to 
change the un-sustainable designs and practices of 
the building industry is high on the agenda of the 
government and majority of the stakeholders 
involved. This warrants the study of multifaceted 
strategies that meet the needs of multiple 
stakeholders and integrated seamlessly into 
housing development processes. Specifically, the 
different perceptions, roles and incentives of 
stakeholders, who inevitably need to ensure their 
benefits and commercial returns, should be 
highlighted and acted upon.  
 
This paper discusses the preliminary findings of a  
research project that aims to promote SH 
implementation by identifying and materializing 
the mutual benefits among key stakeholders. The 
aim is to be achieved through questionnaire 
surveys, structural equation modelling, interviews 
and case studies with seven major stakeholders 
within the Australian housing industry. This 
research identifies the influence and relationship 
of relevant factors, investigates preferences, 
similarities and differences between stakeholders 
on perceived benefits and in turn explores the 
mutual-benefit strategy package that facilitates 
decision making towards sustainable housing 
development.    
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I. Introduction 
Sustainable housing is a significant 
environmental challenge and requires concerted 
global response. Homes account for around 
25% of carbon emissions. Practitioners in 
housing industry are therefore currently 
examining effective ways of adopting 
sustainable housing as standard practice 
(Blazey & Gillies, 2008). A large number of 
research projects on exemplar sustainable 
housing have been conducted to demonstrate 
intelligent homes and green housing, along 
with related technological possibilities having 
been proved  available and affordable (Alder 
and Yang, 2005, Barnes 2007).  
Despite the influence of increasing public 
awareness, feasible technology and supportive 
policy, sustainable housing is still having 
difficulty finding its niche in the mainstream 
housing market. A 2007 survey with 400 
occupants globally indicated that 84% of the 
respondents consider sustainable solutions as 
patchy or limited (Jones Lang LaSalle& 
CoreNet, 2008). Major stakeholders are 
reluctant to change current industry structures 
and general behaviour that could potentially 
place their respective demands at risk (Yang, 
2005). Transition to sustainability will not 
materialise until mutual benefits are envisioned 
based on identifying and managing variant 
needs. This situation highlights the importance 
of achieving consensus among key stakeholders 
as a pathway to facilitate strategic decision-
making (Alder and Yang, 2005).  
This paper introduces the developmental 
steps and examines the preliminary findings of 
a research that aims to promote sustainable 
housing implementation through recognizing 
and promoting the mutual benefits among key 
stakeholders through integrated decision 
making processes. Seven groups of 
stakeholders are identified as having decisive 
roles in the housing supply chain, namely 
government bodies, professional organizations, 
developers, designers, builders, real estate 
agencies and homebuyers. This research 
identifies the factors that influence sustainable 
housing adaptation, and explores the 
similarities and differences among stakeholders 
in reference to these factors. It will then analyse 
the interrelationship and impact of those factors 
in the context of housing development 
processes, so as to identify the industry patterns. 
The end-product is expected to be a mutual-
benefits oriented strategy and decision making 
framework that will maximise processes and 
transform the market of sustainable housing.  
II. The global view of sustainable 
housing development 
The early conceptions on sustainable 
housing in the 1970s, when oil shortages 
stimulated interest in solar energy homes, took 
off again in early 1990s after ‘The Brundtland 
Report’, broadening its focus to include 
environmental impacts and health and social 
benefits (Deneen & Howard, 2007). However, 
the definition of sustainable housing is still 
ambiguous due to the complex nature of the 
construction industry. Discussions largely focus 
on understanding “sustainable housing”, 
starting with the relationship between the 
house-home and links to the community, 
neighbourhood and city. This theory 
emphasises external factors such as land use, 
transport and connectivity, satisfaction with 
neighbourhood and communities, in order to 
embody environmental, social and economic 
strands of sustainable development (Bergman 
et al., 2008). However, sustainable housing is 
mostly defined in a more immediate sense, in 
which a house embraces the principles of lower 
environmental impacts through greater energy 
efficiency, lower energy demand, and reduced 
water usage (O’Leary, 2008).   
In line with the above eco-effectiveness 
principles, a large number of sustainable 
technologies have been applied and proved 
effective. Cutting-edge measures such as use of 
turbine and solar panels along with biomass, 
have been tested and are being driven towards 
maturity only in the most eco-advanced nations. 
‘Low-hanging fruit’ seems to be achieving 
better adoption worldwide, and includes for 
example the placements of subdivisions for 
optimal building orientation, shading for 
passive solar heating and cooling, and efficient 
building shells, windows,  and cooling systems.  
Housing with sustainable features has been 
demonstrating multiple advantages in contrast 
with conventional housing. The environmental 
good embraces reductions in carbon 
production, increased energy production, 
negative impacts on natural and undeveloped 
lands and especially greenhouse gases. 
Economic advantages entail direct cost saving 
from low energy consumption and operation 
expenditure, financial incentives such as green 
grants and tax breaks, and streamlined permits 
and approvals. The perception of property as a 
commodity is also changing to emphasize 
sustainability-related housing characteristics 
and performance as important determinants to 
enhance a property’s worth and market value 
(Lorenz et al., 2007). Furthermore, the social 
advantages of sustainable buildings include the 
increased user health, comfort, functionality, 
durability, maintenance and reputation (Wilson 
et al., 1998; Heerwagen, 2002; Yates, 2001). 
While this largely technocratic approach is 
an important yet insufficient driver to achieve 
sustainability in the property markets, it has 
allowed for the measurement and construction 
of a number of cutting-edge housing globally  
(Lorenz et al., 2007).  
As one of the newest and farthest-reaching 
national standards, Leadership in Energy and 
Environmental Design (LEED) for Homes was 
launched by the U.S. Green Building Council 
(USGBC) in late 2007, to issue comprehensive 
national guidelines for residential green design. 
This system requires third-party verification by 
professionals who classify homes as certified, 
silver, gold, or platinum certified, according to 
how many points they achieve out of a total 
129 credits (presented in Table.1). Credits are 
awarded for the eight different aspects of 
environmental design, including Innovation and 
Design Process, Location and Linkages, 
Sustainable Sites, Water Efficiency, Energy 
and Atmosphere, Material and Resources, 
Indoor Environmental Quality, and Awareness 
and Education. 2245 homes built in 2 provinces 
from Canada and 45 states from U.S have 
achieved a LEED status with 321 labelled as 
platinum, 465 gold and 1136 silver by 4th June, 
and thousands more are in the pipeline 
(USGBC report, 2009).   
 
Table.1 Levels of LEED for Homes  
Levels Certified Silver Gold Platinum 
Require
d points 45-59 60-74 75-89 92-128 
 
The Department for Communities and 
Local Government laid the foundations for 
greener housing in the UK when it launched the 
Code for Sustainable Homes in 2007 to replace 
BRE’s Ecohomes. The Code contains a 6 level 
rating system to measure the overall 
sustainability performance of homes as a step-
by-step tightening of the building regulations 
(UK Government report, 2008). The 
specifications for the top 3 levels are shown in 
Table 2. Since May 2008 all new homes were 
required to take a mandatory rating against the 
UK code and especially a minimum code level 
3 became compulsory for public homes in 
Northern Ireland (Barnes, 2007).    
 
Table.2 Code Requirements for Sustainable 
Homes  
Date 2010 2013 2016 
Standard of the code Level 3 Level 4 Level 6 
Energy efficiency 
improvement 
compared to 2006 
25% 44% Zero Carbon 
 
In Australia, The Green Star-Multi Unit 
Residential Rating Tool version 1 was released 
by The Green Building Council of Australia 
(GBCA) in July 2009 as a consistent national 
approach to promote high-performance green 
housing development (GBCA report, 2009). 
Similar to the previous Green Star rating 
system for public and commercial buildings, 
this new tool covers nine categories that are 
divided into credits, to assess the environmental 
impacts throughout site selection, design, 
construction and maintenance. The nine aspects 
included are Management, Indoor Environment, 
Energy, Transport, Water, Materials, Land Use 
& Ecology, Emissions and Innovation. The 
rating scales and corresponding score 
requirements are displayed in Table 3. The 
launch of this new tool aims to increase the 
energy efficiency requirements of the 
Australian Building Code and move to a 
minimum six star energy efficiency rating for 
all new Australian homes. The tool is expected 
to provide state and local governments with a 
framework for planning guidelines and 
development incentives. An improvement 
proposal of Queensland Building Codes 
submitted by The Property Council of Australia 
also announces a five star (out of ten) energy 
efficiency requirements for new homes and 
recommending a sustainability information 
package that comes with every new home 
(PCA 2008). Meanwhile, due to the consistent 
efforts from a professional organization - 
Sustainable Homes, 34 display projects across 
the state has been completed or in the pipeline 
to lead the housing industry (Sustainable 
Homes report, 2009). 
 
Table.3 Levels of Green Star for Multi Unit 
Residential  
Levels 
4 Star 
(Best 
Practice) 
5 Star 
(Australian 
Excellence) 
6 Star 
(World 
Leadership) 
Required 
points 45-59 60-74 75-100 
 
III. Key issues for implementing 
sustainable housing  
Despite the boom of exemplar projects 
adopting sustainable principles, it should be 
realised that there exists a major gap between 
feasible technology and extensive 
implementation. The situation in the 
sustainability debate within housing sector is 
perhaps not dissimilar to the introduction of 
Information and Communication Technology 
(ICT) and internet systems in the mid 1990s 
(Gane & Hefferan, 2007). Unless the business 
and the wider community identify the increased 
benefits or low risks of a particular product  (or 
generic principle such as sustainability), an 
innovation in any industry will hardly change 
people’s existing consumption habits and 
patterns and then move to mainstream. 
To realise the business advantages towards 
sustainable housing, a large number of studies 
are being undertaking to seek breakthroughs 
outside the technological domain. The life-
cycle assessment approach, performance-based 
criteria, financial incentives, regulation 
development and awareness campaign were 
developed as effective ways to shift the 
paradigm.  
Nevertheless, excessive and sometimes 
convoluted adoptions of the above methods, 
without due attention focusing on the real 
demands of every single stakeholder, could 
barely result in the joint endeavour against the 
non-sustainable ‘comfort inertia’. This is due to 
both the complexity of construction industry 
and the nature of sustainability as an 
environmental activity. First, multiple 
stakeholder groups exist in the fragmented 
construction community, each possessing 
different areas of interest, expertise and goals. 
This misalignment obstructs sustainable 
performance at some points of the supply chain, 
which finally becomes the ‘vicious circle of 
blame’ (Cadman, 2000). Additionally, unlike 
those direct economic activities, one notable 
characteristic of the ecological activities 
typically like sustainable housing is the 
sometimes non-immediate benefit in certain 
stakeholders’ side. It seems difficult for limit-
coordinate methods to cover both short-term 
and long-term, direct and indirect benefits out 
of environmental investments. For these 
reasons, it is generally believed that no single 
stakeholder in housing industry can thoroughly 
appreciate the huge environmental advantage 
without an integrated regime balancing the 
cluttered needs to achieve mutual benefits (Shin 
& Mark, 2008).  
Pursuing this further, recent studies began 
to argue for integrated solutions by 
investigating the overall drivers, barriers the 
external factors affecting the adoption of 
sustainable housing. It is believed this will help 
systemize the individual instruments, 
restructure the governance regime  and 
eventually realize mutual benefits (Warnock, 
2007). However, this also highlights a 
fundamental analysis of each stakeholder’s 
various demands and different roles in the 
supply chain in advance. A need exists to better 
understand not only the similarities but also the 
differences of perceptions among key 
stakeholders towards sustainable housing, and 
thereafter to systemize the corresponding 
strategies. However, contemporary research 
mostly overlooks the motivation diversity of 
key stakeholders. Consequently, little is known 
about how to achieve mutual benefits among 
key stakeholders through the comparison and 
balance of their benefit flows. 
Given the above observations, the authors 
set out to study the factors that may influence 
the decision making towards sustainable 
housing, together with the facilitating strategies 
that are tailored into housing supply chain, in 
the hope to structure a framework with more 
cooperate processes to maximise multi-
stakeholders’ mutual benefits.     
 
IV. The New Research at QUT 
Research aims and objectives 
The on-going research described here aims 
to promote the development and 
implementation of sustainable housing in 
Australia, with references to regions with 
similar background, by structuring a 
comprehensive framework that identifies the 
various needs of key stakeholders and 
development processes to materialize their 
mutual benefits. 
The research hopes to: 
 Identify the collective concerns and needs 
towards sustainable housing adoption among 
key stakeholders by studying the similarities 
and interrelationship of these needs and 
concerns; 
 Synthesize those major benefits among key 
stakeholders and avoid commonly addressed 
concerns and problematic areas in sustainable 
housing adoption by examining the decision 
making processes and influential factors in 
housing supply chain, and;  
 Develop a comprehensive framework that 
encapsulates decision-making instruments and 
routine procedures to maximize mutual benefits 
through strategy study to promote sustainable 
housing adoption.   
Research methodology 
Based on the aims and objectives, this 
research is being developed using a mixture of 
qualitative and quantitative methodologies to 
collect and analyse from the Australian housing 
sectors. A research framework is shown in 
Figure 1 with the key development processes as 
follows: 
1. Literature study: To investigate the 
micro variables reflecting the benefit flow of 
key stakeholders, the authors summarised a 
series of factors influencing the sustainable 
housing adoption, and developed a two 
dimensional matrix that categorizes factors into 
5 macro areas and stakeholders in to 7 groups. 
This matrix will help explore the decision flow 
of each stakeholder and form a basis of the 
factor interrelationship study. It should be 
noted the matrix will need validation and 
revision by experts in the subsequent surveys. 
In addition, the supply chain pattern and the 
process of property development will be 
examined to find out the industry 
characteristics and roles of stakeholders. 
Fundamental study of the existing strategies 
impelling sustainable housing will then be 
conducted to facilitate the final strategy 
systemization. 
 2. Questionnaire survey: An online 
questionnaire will be conducted to collect and 
compare individual-level views about current 
incentives, major needs, and obstacles affecting 
their decisions towards sustainable housing. 
Such surveys could allow various stakeholders 
to be involved in discovering the “real” needs 
and demands (Greville, 2004). The survey 
population will include key stakeholder groups 
according to their interactions within the 
housing supply chain. The questionnaire design 
is based on the integrated matrix, requiring 
stakeholders to prioritize the importance of 
each factor and state their current practices in 
related aspects. To facilitate the factor 
prioritization and the adoption strategy 
investigation, Likert scale rating of five levels 
and some open ended questions are used. 
Through this process, similarities and 
differences will be compared using statistical 
package for the social sciences (SPSS), to 
depict both the factor effect of the overall 
industry and the respective needs of each 
stakeholder group about sustainable issues.   
3. Structural Equation Modelling (SEM): 
SEM is a general statistical modelling 
technique, which is featured by incorporating 
path analysis and factor analysis (Hox & 
Bechger, 1999). It enables the evaluation of the  
 
Figure 1 Research plan and information flow 
entire model concurrently and therefore leads to 
a more macro level analysis rather than a micro 
level one. For this reason, SEM will be 
undertaken to examine the casual relationship 
between different micro factors. This will help 
reflect the collective benefits of stakeholders, 
indentify the industry characteristics, and in 
turn support the framework formulation. 
4. Interview: Findings of the questionnaire 
and SEM will be augmented through semi-
structured interviews to establish a preliminary 
framework based on stakeholder’s mutual 
benefits, with balanced consideration of 
respective needs acceptable to the whole 
industry. It will be developed based on: 
(1) investigation of the approaches and 
processes of instigating the collective concerns 
based on inherent interrelationship and impact 
levels of the influential factors; 
(2)  exploration of the relationship between 
key stakeholder’s own needs and their roles in 
the supply chain; and 
(3) rationalization of current and 
development of potential strategies to reconcile 
the needs conflict between different stakeholder 
groups and realize mutual benefits.  
5. Case study: 4-6 housing development 
projects in Australia with strong sustainability 
influence and successful market campaigns will 
be studied in detail to validate research findings 
and distill the proposed framework. The case 
study will test the multi-dimensional 
framework to see how well it might apply as a 
sustainable housing implementation guideline 
as well as a tool for understanding and 
evaluating housing development projects. It 
attempts to explain why certain principles of 
accessing mutual benefits could be included 
and others not. Through the lessons learned as 
well as exemplar cases, a process-based 
implementation strategy that incorporates 
mutual benefits into the housing development 
processes will be brought forward.  
6. Outcomes: This research aims to 
formulate a comprehensive framework in 
governance that focuses on and promotes 
mutual benefits, rather than for each 
stakeholder to push for their own agenda 
regardless of others’ concerns. It will help 
break the “vicious circle of blame” which 
developers and builders  may adopt sustainable 
principles then argue there is no demand, while 
homebuyers who may like to have more 
sustainable products but do not see available, 
and affordable products on the market. 
 
In general, this research can be defined as 
descriptive, applied and empirical according to 
Kothari’s theory (2005). It is descriptive, since 
it draws data from the questionnaire-based 
survey; applied, since it tries to fulfil the 
environmental need in the housing industry and 
address solutions for the gap between 
awareness and actions regarding sustainable 
housing; and empirical, because it involves 
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the industry characteristics. 
 
V. Preliminary findings 
To establish a development and strategic 
framework linking multi-stakeholders’ decision 
making patterns and processes with mutual 
benefits, it is essential to identify the key 
stakeholders, the factors reflecting mutually 
agreeable interests, and the level of influence of 
these factors on sustainable housing 
implementation. A theoretical integrated matrix 
is established through literature reviews, with 
categorization of key stakeholders on one hand, 
and influence factors on the other.  
Seven key stakeholder groups, including 
government body, professional organization, 
developer, designer, builder, real estate agency 
and homebuyer, are selected as the most 
influential towards sustainable housing 
adoption according to their industry status. The 
factors influencing the adoption of sustainable 
housing are broadly clustered under five 
categories: technical and R&D (research and 
development), economic, social & cultural, 
institutional, political. It should be noticed that 
these factors are put together to reflect the 
whole of the industry. Stakeholders may only 
have limited representation in certain issues and 
will only consider those that fall within their 
particular domain of interest and expertise. 
Thirty-three corresponding micro factors, as 
shown in Table 4, are identified from literature 
on a large number of previous research 
projects. This ensures that the matrix will serve 
as a reference throughout the following data 
collection and as a tool for organizing in data 
analysis. The comparisons against perception 
patterns between different stakeholders and 
influence levels of different factor categories 
will yield initial results on mutual benefits.  
 
Table.4 Factors impacting sustainable housing 
adoption 
Category Micro influence factor 
Technical 
and R&D 
factors 
Technologies and human capital 
Criteria and uniform language 
Rating procedures 
Controllable compliance level 
Demonstrative data 
Economic 
factors 
Investment risk from pending 
legislations 
or market changes 
First cost recovery time 
Maintenance costs and ease 
Access possibility  to investment, 
processing complexity of approval and 
land-use price 
Government subsidy, tax and grants 
Green mortgage, interest loans and 
funds 
Social and 
cultural 
factors 
Conservatism  
Education and training program  
Information coverage 
Concerns of environmental impacts 
Reputation  
Corporate social responsibility 
Health and productivity 
Comfort and functionality 
Aesthetics perceptions 
Rebound effect  
Institutional 
factors 
Clarity of leadership and roles 
Inter-stakeholder collaboration and 
communication instruments 
Excessive rules and weak priority 
setting 
End users feedback and demand 
Agenda-setting and integrated design 
Political 
factors 
Intergovernmental agreement and 
ambition (e.g. Kyoto Protocol) 
Implementation strictness of legislation 
and policy (mandatory or voluntary) 
Time-consuming approval procedures 
making regulations lagging behind the 
best practice 
Slow and complex administrative 
procedures 
Lack of long-term planning 
Top-down policy domination allows 
minimum qualification  
 Lack of private law agreements 
between developer and government 
 
VI. Conclusion 
Sustainable homes can potentially bring 
benefits to all in the long run as they apply 
innovative designs and advanced building 
products to deliver environmental performance 
and improved living conditions. However this 
new paradigm will only come to the 
mainstream of the housing sector when every 
key stakeholder recognises the immediate as 
well as long term benefits from strategic and 
holistic viewpoints. While past research and 
development efforts in this area have made 
good progress, the gap between ideological 
probes and practical adoption of sustainable 
housing is still significant. This paper presents 
the methods, the preliminary findings and the 
developmental steps of an on-going research 
that aims to bridge the gap by understanding 
the diverse needs of key stakeholders and in 
turn fulfilling their mutual benefits. A matrix 
embracing 7 key stakeholders and 33 influence 
factors affecting the sustainable practice 
adoption is introduced as a guiding principle 
for the ongoing surveys and a foundation for 
the identification and promotion of mutual 
benefits. On-going studies will compare the 
various concerns and needs, examine the 
industry patterns and eventually establish a 
strategic framework that encapsulates 
mutual benefits from adopting sustainable 
housing through stakeholder decision 
processes. It is hoped that this research can 
facilitate more effective decision-making 
and justify more business cases on 
sustainable housing adoption in Australia. 
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